Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.006 Å; R factor = 0.040; wR factor = 0.085; data-to-parameter ratio = 16.0. 
The title compound, C 19 H 30 BrNO 5 , was obtained via a tandem asymmetric Michael addition-elimination reaction of 3,4-dibromo-5-[(S)-l-menthyloxy]furan-2(5H)-one and l-valine in the presence of potassium hydroxide. The molecular structure contains an approximately planar (r.m.s. deviation = 0.0204 Å ) five-membered furanone ring and a six-membered menthyloxy ring adopting a chair conformation. The crystal packing is stabilized by intermolecular O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonding. Table 1 Hydrogen-bond geometry (Å , ). 
Related literature
Data collection: APEX2 (Bruker, 2004 ); cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL.
and excellent ligand.
The structure of the title compound is illustrated in Fig. 1 . The title compound which has five chiral centers (C2(S), C8(S), C9(R), C10(S), C14(R)) contains a five-membered furanone ring and a six-membered menthyloxy ring connected each other via C8-O3-C9 ether bond. The furanone ring is approximately planar, whereas the cyclohexane ring displays a chair conformation with three substituents occupying equatorial positions. The bond lengths and angles in the title compound are good agreement with the expected values (Wang et al., 2006; Li et al., 2009 ). In the crystal structure the molecules are linked by intermolecular hydrogen bonds (Table 1) .
Experimental
The precursor 3,4-dibromo-5-(S)-(l-menthyloxy)-2(5H)-furanone was prepared according to the literature procedure (Chen et al., 1993 ). An absolute ethanol solution (5 ml) of L-valine (4.5 mmol) and potassium hydroxide (5.8 mmol) was mixed with the dichloromethane solution (6 ml) of 3,4-dibromo-5-(S)-(l-menthyloxy)-2(5H)-furanone (3.0 mmol) under nitrogen atmosphere. The solution was stirred for 24 h at room temperature, and then the solvents were removed under reduced pressure. The solid residual was dissolved in dichloromethane, and pH of the solution was adjusted to 3 with 15% of aqueous HCl solution. Then the combined organic layers from extraction were concentrated under reduced pressure, and the crude product was purified by silica gel column chromatography with the gradient mixture of petroleum ether and ethyl acetate to give the product yielding (I) 0.9186 g (71.1%). Colorless crystals were obtained in acetone solution by slow evaporation.
Refinement
The carboxyl H and imino H atoms were placed in calculated positions with O-H = 0.82 and N-H = 0.86 Å, and refined in riding mode with U iso (H) = 1.5U eq (O) and 1.2U eq (N). Methyl H atoms were placed in calculated positions with C-H = 0.96 Å and torsion angles were refined to fit the electron density, U iso (H) = 1.5U eq (C). Other H atoms were positioned in calculated positions with C-H = 0.97 (methylene) or 0.98 Å (methine), and were refined using a riding model with U iso (H) = 1.2 U eq (C).
supplementary materials sup-2 Figures   Fig. 1 . Displacement ellipsoid plot (30% probability level) of the title compound.
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